(» Normal intersection

*)
do = Disk[ {200, 200}, 1007 ;

d1 = Disk[ {300, 200}, 1207 ;

Graphics[{Orange, do, Green, di}]
DiscretizeRegion[RegionIntersection[d@, d1], AccuracyGoal - 5]
N[RegionIntersection[d@, d1] // Area, 10]
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(* Touch,inside

*)
do = Disk[ {200, 200}, 1007 ;

d1 = Disk[ {220, 200}, 1207 ;

Graphics [ {Orange, do, Green, di}]
DiscretizeRegion[RegionIntersection[d@, d1], AccuracyGoal - 5]
N[RegionIntersection[d@, d1] // Area, 10]
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(* Touch,outside

*)
do = Disk[ {200, 200}, 1007 ;

d1 = Disk[ {400, 200}, 100] ;

Graphics[{Orange, do, Green, di}]
DiscretizeRegion[RegionIntersection[d@, d1], AccuracyGoal - 5]
N[RegionIntersection[d@, d1] // Area, 10]
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(* Angle greater than 180°

*)

do = Disk[{180, 200}, 100];

d1 = Disk[{220, 200}, 120];

Graphics [ {Orange, do, Green, di1}]
DiscretizeRegion[RegionIntersection[d@, d1], AccuracyGoal - 5]
N[RegionIntersection[d@, d1] // Area, 10]
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